Leukemia inhibitory factor enhances the regeneration of transected rat sciatic nerve and the function of reinnervated muscle.
The cytokine leukemia inhibitory factor (LIF) favors the survival and growth of axons in vitro and in vivo. Fibronectin has been shown to enhance nerve regeneration when added in combination with various growth factors including LIF. The goal of this study was to evaluate the effect of LIF plus fibronectin on the regeneration of transected nerve and functional recovery of reinnervated skeletal muscle, in one experimental model of peripheral nerve repair, at two recovery times. The rat sciatic nerve was cut at mid-thigh level and a silicone cuff containing either saline (control), LIF, or LIF plus fibronectin (L+F) was used to bridge the proximal and distal nerve stumps leaving a 1 cm gap between them. Rats were then explored at 6 or 12 weeks following the initial surgery. Regenerating nerves were assessed by measuring the diameter of myelinated axons, conduction velocity, and number of myelinated fibers. Muscle reinnervation was assessed by measuring muscle mass, force of contraction, and histologically for changes in muscle fiber type (type I and type II). In this report we demonstrate that at 6 weeks there were significant increases in 1) nerve conduction velocity, 2) myelinated axon diameter, and 3) number of myelinated axons over that of control (saline-treated) animals. Both LIF groups demonstrated a shift in type II muscle fiber area compared to saline-treated controls, with the L+F group having a significant increase in muscle mass. At 12 weeks there was an improved recovery over and above that demonstrated at 6 weeks. Muscle mass was 65% and 42% greater than control for LIF and L+F, respectively. Force of contraction, conduction velocity, myelinated fiber number, and diameter were also significantly greater for both LIF- and L+F-treated rats than saline-treated rats. These results demonstrate that LIF significantly improves the regeneration of damaged peripheral nerves and the preservation of muscle viability, resulting in greatly enhanced recovery of skeletal muscle function.